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Solid State Structure, N,N-Dibenzylhydroxylamine
The solid-state structure of N,N-dibenzylhydroxylamine (1) has been determ ined by single crystal X-ray diffraction. The compound crys tallizes in the monoclinic space group P 2 \ln with four formula units in the unit cell. N,N-dibenzylhydroxylamine dimerizes to give N20 2H 2 sixmembered rings as a result of the formation of two hydrogen bonds O -H -N in the solid state.
The preparative chemistry of hydroxylamine and its organic derivatives as discovered by Lossen in 1865 [1] is well established [2] , In particular, the use of hydroxylamine in polymer chemistry (poly amide via the caprolactam process [3] ) has stim u lated research in this area. Theoretical contri butions have mainly dealt with the conform ation of the N -O skeleton in hydroxylamine and its de rivatives [4] , but the structural chemistry of simple hydroxylamines has only been sparingly devel oped. The crystal structure of unsubstituted hy droxylamine, H 2NOH, was elucidated in an early work of Meyers and Lipscomb [5] in 1955, but the hydrogen positions could not be located at this time. Rankin and Riddel have determ ined the gas-phase structures of O-methylhydroxylamine, N-methylhydroxylamine, N,0-dim ethylhydroxylamine and N,N,0-trimethylhydroxylamine [6] by electron diffraction. The molecular geometries ob tained in this way are those of free molecules which are undistorted by interm olecular or pack ing forces. In the condensed states, however, inter molecular interactions are very im portant for an understanding of any structural details. With NH or OH functions present in the molecules, the for mation of hydrogen bridges is likely to contribute significantly to the molecular and crystal structure. Recently, we have dem onstrated that silylated hydroxylamines have unusual molecular geo metries [7] , Unlike most other silicon nitrogen compounds [8] , the silylhydroxylamines feature a pyramidal configuration at the nitrogen atom. Turning now to simple organic derivatives of hy droxylamine, we report here the solid state struc ture of N,N-dibenzylhydroxylamine (1).
OH 1
According to a well established literature pro cedure [2] , compound i was prepared by the benzylation of hydroxylamine hydrochloride and identified by its analytical and spectroscopic data. Crystals were grown from diethylether solutions. In the monoclinic crystals, space group P 2 xln with Z = 4 formula units in the unit cell, molecules of compound 1 are present as dimers (Fig. 1) . H ydro gen bonding between the O H proton of one mol ecule and the nitrogen atom of another leads to the formation of quasi-rectangular N20 2H 2 sixmem bered rings.
Hydrogen bonding is often observed for OHfunctionalized hydroxylamines: N,N'-dihydroxy -N,N'-dimethylmethanediamine [9] forms dimers with eight-membered CN30 2H 2 rings; N-methanesulfonyl-N-phenylhydroxylamine [10] forms O H -O bridges; l-(3-(N-r-butylhydroxyamino)- The nitrogen atom of 1 has a pyramidal con figuration, with the sum of angles at the N atom at only o 321.5°. The N -O bond length is 1.456(2) A, only marginally shorter than that found for 2 (1.469 A) [12] , with the same type of hydrogen bonding, and also in good agreement Table I . Selected geometric parameters for 1.
Bond lengths [A]
Bond angles [°]
2.875(3) sum of angles at N: 321.5°w ith the data of crystalline H 2NOH (1.476(3) A) [5] . For comparison, the N -O distances in O-methylhydroxylamine, N-methylhydroxylamine. N,0-dim ethylhydroxylam ine and N,N,0-trimethylhydroxylamine, as determ ined by gas-phase elec tron diffraction [6] , are 1.463(3), 1.477(2), 1.496 (9) . and 1.513(9) A, respectively.
The m olecular structure of an individual mol ecule of 1 shows trans conformation, i. e. the lone pairs at N and O are located at a maximum dis tance. Only this trans conformation allows for the observed type of hydrogen bonding. As the con formation and the type of hydrogen bonding are dependent upon each other, it is not clear whether the trans conform ation also corresponds to the po tential energy minimum for the isolated molecule. Molecular orbital calculations generally predict two minima for the rotation about the N -O bond in hydroxylamines, and favour the trans confor mation by about 3 kJ/mol in energy [4c, d] . How ever, in some cases IR studies of H2NOH and its methyl derivatives give contadictary results as far as the conform ation is concerned [14] .
Experim ental
Com pound 1 was prepared by the reaction of benzyl chloride with hydroxylamine hydrochloride in the presence of potassium carbonate [2] . It was recrystallized from diethylether.
Crystal data for 1: C 14H 15NO; Mr = 213.28; monoclinic; space group P 2 Jn\ a = 9. Further information on the X-ray structure determ i nation can be obtained from Fachinformationszentrum Karlsruhe, Gesellschaft für wissenschaftlichtechnische Information mbH , D-76344 EggensteinLeopoldshafen, on quoting the depository number CSD 58677, the names of the authors, and the jour nal citation.
